Use of the Glu-Glu-Phe C-terminal epitope for rapid purification of the catalytic domain of normal and mutant ras GTPase-activating proteins.
The C-terminal catalytic domain (residues 704-1047) of the human ras GTPase-activating protein (GAP) has been engineered so as to incorporate the tripeptide, Glu-Glu-Phe, at its C terminus. This motif is recognized by the commercially available YL1/2 monoclonal antibody to alpha-tubulin and has previously been used for the immunoaffinity purification of HIV enzymes engineered to contain this epitope (Stammers, D. K., Tisdale, M., Court, S., Parmar, V., Bradley, C., and Ross, C. K. (1991) FEBS Lett. 283, 298-302). The engineered GAP catalytic domain (GAP-344) was obtained in high yield and purity from Escherichia coli extracts by means of a single affinity column of immobilized YL1/2, eluted under mild conditions with the dipeptide, Asp-Phe. The protein had similar activity to that previously described for full-length GAP, suggesting that the addition of the epitope did not grossly affect the activity. R903K and L902I mutants of GAP-344 were constructed, and the immunoaffinity purification procedure allowed their rapid characterization. The R903K mutant had less than 3% the activity of the normal protein, whereas the L902I substitution had less than 0.5% of normal activity, suggesting an important role for Leu-902 and Arg-903, residues absolutely conserved among GAP-related proteins. This work exemplifies the general utility of the C-terminal Glu-Glu-Phe motif for the rapid purification of proteins whose function is not altered by C-terminal modification.